Glucagon responses of isolated α cells to glucose, insulin, somatostatin, and leptin.
To determine whether glucagon suppression by leptin represents a direct effect on α cells rather than an indirect effect mediated via the hypothalamus. We devised an in vitro α-cell suppression assay in cultured hamster InR1G9 cells. InR1G9 hamster cells were infected with adenovirus containing mouse leptin receptors, and they were then incubated with leptin, insulin, or somatostatin in concentrations known to suppress glucagon in vivo. Whereas somatostatin and insulin both suppressed the increase in glucagon secretion stimulated by high levels of glucose, leptin had no such effect. This inability of leptin to suppress glucagon in vitro could signify that it acts indirectly by causing the release of glucagon-suppressing peptides from the hypothalamus or stomach. To search for such a peptide, we studied the effects on glucagon secretion of 6 neuropeptides: orexin, melanocyte-stimulating hormone, neuropeptide Y, cocaine and amphetamine regulated transcript, neurotensin, and Agouti-related peptide that might be involved in the hypothalamic action of leptin. None of these peptides suppressed glucagon at low, normal, or elevated glucose concentrations. If the cultured α cells used faithfully mimic the leptin response of in situ α cells of the diabetic animal, the glucagon-suppressing action of leptin is indirect, but is not mediated by any 1 of the 6 neuropeptides tested.